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(57) ABSTRACT

Disclosed herein is a non real-time broadcast receiving sys-
tem. The system includes: a non real-time service decoder
dividing received non real-time service content into a trans-
mission block according to a protocol; a service content man-
ager monitoring whether the receive of the non real-time
service content stops and acknowledging a schedule regard-
ing whether a portion with errors in the non real-time service
content is retransmitted; a memory storing a portion without
errors in the non real-time service content; a file checker
checking whether errors are produced during the receive of
the non real-time service contents and determining whether
the portion with errors in the non real-time service content is
retransmitted; a retransmission request signal generator gen-
erating a retransmission request signal; a return channel
transmitter transmitting the retransmission request signal;
and a return channel receiver receiving data corresponding
the portion with error.

20 Claims, 5 Drawing Sheets
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FIG. 4B
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1
METHOD AND APPARATUS FOR
PERFORMING NON REAL TIME SERVICE IN
DIGITAL BROADCAST SYSTEM

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application claims the benefit of priority of Korean
Patent Application No. 10-2010-0108302 filed on Nov. 2,
2010, and, Korean Patent Application No. 10-2011-0113000
filed on Nov. 1, 2011, all of which are incorporated by refer-
ence in their entirety herein.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to digital broadcast, and more
particularly, to non real-time broadcast services in digital
broadcast.

2. Related Art

As one of the digital broadcast standards, an advanced
television system committee (ATSC) prepares non real-time
(NRT) services capable of providing application data services
atany time after previously downloading various content files
to a terminal while providing real-time broadcast using an
existing broadcast standard. The ATSC uses File Delivery
over Unidirectional Transport (FLUTE) (see Internet Engi-
neering Task Force (IETF) RFC 3926) standard so as to
download beforehand the content files to the terminal through
an internet protocol (IP) stream.

Meanwhile, unlike typical broadcast, such as a terrestrial
wave, a cable, a satellite network, or the like, that distributes
contents to broadcasting, a two-way broadcast service
through a broadcast network capable of implementing two-
way communication represented by an internet protocol TV
(IPTV) in an Internet network has newly appeared. The two-
way broadcast service commonly uses multicasting or uni-
casting transferring contents to a terminal having a specific [P
address regardless of an open network or a private network
managed by a business. However, the multicasting or unicast-
ing scheme is small in the maximum number of users that may
be accessed simultaneously and coverage, as compared with
the broadcasting scheme. In addition, since the multicasting
or unicasting scheme does not have an independent channel
that is directly managed and shares resources with multiple
users in a single network, the data rate is degraded. Therefore,
it is difficult to ensure quality of service (QoS) for a high
definition video. On the other hand, using the two-way com-
munication may retransmit a portion with errors and recover
the portion and may provide other contents to a user or pro-
vide (for example, a video on demand (VOD) service) ser-
vices only at the time of the request of the user even with the
same contents.

However, a general digital broadcast is basically a broad-
cast scheme and is a uni-direction. When there are errors in
the received broadcast contents, all the contents are not used
or the contents needs to be reproduced in the state in which
errors are present. These errors may occur due to a change in
a physical channel of a broadcast network. In particular, the
broadcast contents may be received only through a specific
broadcast channel, the broadcast content cannot be received
any more when the user randomly changes the channel. In
addition, various services provide through a limited fre-
quency band in the broadcast network and therefore, broad-
casting through the repetition of the same contents is also
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2

limited. Therefore, there are errors in a portion of the broad-
cast content, there is a strong possibility that the broadcast
content is not received.

SUMMARY OF THE INVENTION

The present invention provides a method and an apparatus
for performing non real-time services without errors in digital
broadcast.

The present invention also provides a method and an appa-
ratus for requesting and retransmitting an error portion of
content with errors in digital broadcast.

In an aspect, there is provided a non real-time broadcast
receiving system, including: a non real-time service decoder
dividing received non real-time service content into a trans-
mission block according to a protocol; a service content man-
ager monitoring whether the receive of the non real-time
service content stops and acknowledging a schedule regard-
ing whether a portion with errors in the non real-time service
content is retransmitted; a memory storing a portion without
errors in the non real-time service content when the receive of
the non real-time service content stops; a file checker check-
ing whether errors are produced during the receive of the non
real-time service content and determining whether the por-
tion with errors in the non real-time service content is retrans-
mitted; a retransmission request signal generator generating a
retransmission request signal requesting the retransmission
of'the portion with errors in the non real-time service content;
a return channel transmitter transmitting the retransmission
request signal through a return channel network; and a return
channel receiver receiving data corresponding the portion
with error in the non real-time service content retransmitted
by the retransmission request signal through the return chan-
nel network.

The file checker may check IDs of symbols configuring the
transmission block by using at least one of the number of
transmission blocks, a length of the transmission blocks, and
a source block number (SBN) and an encoding symbol iden-
tifier (ID) configuring the transmission block and may check
and store a position of the symbol with errors among the
symbols configuring the transmission block.

The information regarding the number of transmission
blocks and the length of the transmission block may be
included in a packet header.

The SBN of the symbol and the encoding symbol ID con-
figuring the transmission block may be included in front of
the symbol encoded by a forward error correction (FEC)
payload identifier (ID).

The retransmission request signal may be generated
according to a communication protocol of the return channel
network.

The retransmission request signal may include at least one
of'an address of a return channel server retransmitting the data
corresponding to the portion with errors in the non real-time
service content, a file name including data corresponding to
the portion with errors in the non real-time service content,
and a packet number of the data corresponding to the portion
with errors in the non real-time service content.

The non real-time broadcast receiving system may further
include a return channel packet checker determining whether
the packet of the data corresponding to the portion with errors
in the non real-time service content retransmitted by the
retransmission request signal is accurately retransmitted.

The retransmission request signal generator may again
generate the retransmission request signal so that the retrans-
mission acknowledgement signal regarding whether the
packet of the data corresponding to the portion with errors in
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the non real-time service content retransmitted from the
return channel packet checker is accurately retransmitted is
included in the retransmission request signal; and the return
channel transmitter may transmit the retransmission request
signal including the retransmission acknowledgement signal
through the return channel network.

In another aspect, there is provided a non real-time broad-
cast receiving method, including: monitoring a receive of a
transmission block of a non real-time broadcast service con-
tent and checking whether all the data of the transmission
block are received without errors; inserting a position of a
symbol with errors into a retransmission request list when
errors are produced during the receive of the transmission
block and storing the symbol received without errors in a
memory; acknowledging a transmission schedule whether
data including the symbol with errors are received; and gen-
erating a retransmission request signal requesting retransmis-
sion for all the data inserted into the retransmission request
list to a return channel server through a return channel, when
there is no transmission schedule re-receiving the data includ-
ing the symbol with the errors; and re-receiving the data
inserted into the retransmission request list from the return
channel server.

The non real-time broadcast receiving method may further
include storing each data in a position at which the errors of
the memory are produced and deleting each of the data from
the retransmission request list, when all the data inserted into
the retransmission request list is re-received without errors.

The non real-time broadcast receiving method may further
include recovering an original source file block by decoding
the transmission block stored in the memory.

The decoding may be FEC decoding.

The non real-time broadcast receiving method may further
include retransmitting the retransmission request signal when
all the data inserted into the retransmission request list is not
re-received without errors.

The non real-time broadcast receiving method may further
include checking IDs of symbols configuring the transmis-
sion block by using at least one of the number of transmission
blocks, a length of the transmission blocks, and a SBN and an
encoding symbol ID configuring the transmission block to
acknowledge whether all the data of the transmission block
are received without errors.

The information regarding the number of transmission
blocks and the length of the transmission block may be
included in a packet header.

The SBN of the symbol and the encoding symbol ID con-
figuring the transmission block may be included in front of
the symbol encoded by a FEC payload ID.

The retransmission request signal may be generated
according to a communication protocol of the return channel.

The retransmission request signal may include at least one
of'an address of a return channel server retransmitting the data
including the symbol with errors, a file name including data
including the symbol with errors in the non real-time service
content, and a packet number of the data including the symbol
with errors.

The non real-time broadcast receiving method may further
include again generating the retransmission request signal so
that the retransmission acknowledgement signal regarding
whether the packet of the data including the symbol with
errors is accurately retransmitted is included in the retrans-
mission request signal.

The non real-time broadcast receiving method may further
include transmitting the retransmission request signal includ-
ing the retransmission acknowledgement signal to the return
channel server through the return channel.
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BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a conceptual diagram showing a non real-time
broadcast service system to which an exemplary embodiment
of the present invention is applied.

FIG. 2 is a diagram showing a configuration of a non
real-time broadcast transmitting system according to an
exemplary embodiment of the present invention.

FIG. 3 is a diagram showing a configuration of a non
real-time broadcast receiving system according to an exem-
plary embodiment of the present invention.

FIGS. 4A and 4B are a flow chart showing a process of
transmitting and managing contents in the non real-time
broadcast receiving system according to the exemplary
embodiment of the present invention.

DESCRIPTION OF EXEMPLARY
EMBODIMENTS

Hereinafter, embodiments of the present invention will be
described in detail with reference to the accompanying draw-
ings so that those skilled in the art may easily practice the
present invention. However, the present invention may be
modified in various different ways and is not limited to the
embodiments provided in the present description. In the
accompanying drawings, portions unrelated to the descrip-
tion will be omitted in order to obviously describe the present
invention, and similar reference numerals will be used to
describe similar portions throughout the present specifica-
tion.

FIG. 1 is a conceptual diagram showing a non real-time
broadcast service system to which an exemplary embodiment
of the present invention is applied. It is assumed that data
broadcast or non real-time broadcast services such as
advanced television system committee (ATSC) non real time
(NRT) is transmitted simultaneously with non real-time
broadcast services.

Referring to FIG. 1, contents are stored in a content server.
The contents stored in the content server are encoded into a
real-time broadcast stream type and a non real-time broadcast
stream type in an encoder and the real-time broadcast stream
and non real-time broadcast stream are multiplexed in a mul-
tiplexer and are modulated in a modulator and a transmitter,
respectively, and are then transmitted to a terminal through a
broadcast network. A receiver of the terminal selects a chan-
nel by a tuner to receive a broadcast stream through the
selected channel, thereby receiving the broadcast services.

Since the non real-time broadcast service and the real-time
broadcast service use physically different channels, the non
real-time broadcast services stop at the time of the movement
from the non real-time service channel to the real-time ser-
vice channel when the non real-time broadcast service and the
real-time broadcast service may not simultaneously receive
through the tuner of the terminal. The terminal does not
receive a portion of the contents while the terminal receives
the contents. In addition, errors may occur in the received
contents during the movement of the service channel receiv-
ing the contents.

In this case, the terminal detects the errors of the content to
request and re-receive a portion to be retransmitted through
the return channel that may perform the two-way broadcast
and recovers the contents of the portion with errors, thereby
providing the non real-time broadcast services without errors.

In this case, the non real-time broadcast service does not
mean that the broadcast terminal is not necessarily directly
connected to the return channel. When another apparatus in
which the broadcast terminal and the network are formed are
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connected to the return channel server, the contents may be
recovered through the apparatus. Since the tuner included in
the terminal is one, the contents with errors may be recovered
even in the case of accessing only a single broadcast channel
at one time.

In this case, the broadcast network in which the signals are
transmitted from the transmitter of FIG. 1 to the broadcast
terminal includes the existing broadcast networks or a next-
generation broadcast network. The Internet network transmit-
ting the signals between the return channel server and the
broadcast terminal may be an upload channel such as an
Internet protocol network, a wired and wireless network, a
cable network, or the like and may be a network such as a
next-generation communication network/Internet network/
broadcast network, a communication broadcasting conver-
gence network, or the like. In order to apply the exemplary
embodiment of the present invention, the signals are trans-
mitted to be appropriate for a communication protocol meet-
ing each network (channel).

FIG. 2 is a diagram showing a configuration of a non
real-time broadcast transmitting system according to an
exemplary embodiment of the present invention. The
example may be a base station.

Referring to FIG. 2, the broadcast contents provided by a
content provider are transmitted to the encoder from the con-
tent server according to a service type and are encoded in the
encoder The real-time broadcast contents are encoded in a
real-time broadcast encoder and the non-real time broadcast
contents are encoded in a non real-time broadcast encoder. In
this configuration, non real-time service relating signaling
information is also encoded in the non real-time broadcast
encoder.

The encoded real-time broadcast stream, the non real-time
data stream, and the service signaling are multiplexed in a
broadcast stream multiplexer. The encoded real-time broad-
cast stream, the non real-time data stream, and the service
signaling are broadcast to viewers through the broadcast net-
work from the transmitter.

In addition, the return channel sever receives the non real-
time broadcast contents from the content server so as to
recover a portion in which the non real-time broadcast service
is incomplete (errors are produced). The portion is broadcast
to the viewers through the return channel network from the
return channel server.

When the request information of each viewer regarding the
content name to be required and the portion in which contents
need to be recovered are transmitted to the return channel
server, the return channel server transmits the data of the
portion in which the contents need to be recovered according
to the transmitted information to the viewer through the return
channel network (for example, IP network).

In this case, the non real-time broadcast service content of
the return channel server may be configured by multimedia
data, text, or the like, such as still picture, moving picture, CG,
or the like. Each data is prepared by being encoded by a
predetermined scheme. In this case, the non real-time service
encoder serves to encode the non real-time broadcast service
content by the predetermined data broadcast standard so as to
provide the non real-time services. For example, in the case of
the ATSC NRT, the non real-time service encoder serves to
encode the content files by the file delivery over unidirec-
tional transport (FLUTE) protocol, or the like. In addition, the
non real-time service encoder serves to generate signaling
and metadata relating to the non real-time services. This
means a function of generating a service map table-mobile/
handheld (SMT-M/H), a non real time information table
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6
(NTR-IT), or the like, so as to inform the terminals of the
service configuration information, the contents related infor-
mation, or the like.

The broadcast stream multiplexer multiplexes the tables
including the service related information and the encoded
content data packets using the separate signaling channel and
the data channel and also multiplexes the real-time broadcast
stream.

They are subjected to the processes of the channel encod-
ing, the modulation, or the like, in the transmitter and are
transmitted through the broadcast channel. In the case of the
ATSC NRIT, the data channel and the signaling channel are
formed by IP packets in a digital storage media-command and
control (DSM-CC) addressable section of a moving picture
experts group-transport stream (MPEG-TS) and is divided by
an [P address and a user datagram protocol (UDP) port num-
ber.

The signaling channel is transmitted to the IP packet rep-
resenting the predetermined IP address and the UDP port and
is configured by a service map table (SMT), a non real-time
information table (NRT-1T) and has no data packet. The SMT
carries the configuration information of all of the services of
the IP subnet. The contents related to each service are trans-
mitted through the FLUTE protocol, which exhibits a desti-
nation IP multicast address and UDP port number of the
session and also include the FLUTE session information.

The NRT-IT describing the information regarding the con-
tents is linked with the SMT through the service ID and is
configured in a unit for presentation called a content item.
Since the content item may be configured by several content
files, the content linkage value is used for referring to whether
each file is actually transmitted to any address. Since the
content linkage values are included even when the informa-
tion regarding the included files is described through the file
delivery table of the FLUTE session, the files may be identi-
fied by matching the content linkage values.

FIG. 3 is a diagram showing a configuration of a non
real-time broadcast receiving system according to an exem-
plary embodiment of the present invention.

Referring to FIG. 3, a receive processor receives a radio
frequency (RF) signal, performs demodulation, and performs
channel decoding. In addition, the services selected by the
user are extracted from the multiplexed stream.

A signaling information interpreter interprets signaling
table values such as the SMT, the NRT-IT, or the like, trans-
mitted through the signaling channel. The channel transmit-
ting the data of the non real-time service may be appreciated
through the SMT and the IP packet may be extracted. In
addition, the service and contents related information is trans-
mitted to the service/contents manager.

The non real-time service decoder receives the information
required for content download from the service information
interpreter and then, downloads the content files required for
the non real-time services at a valid time according to the
content file transmission protocol (for example: FLUTE). For
example, the FDT is first downloaded and the FDT is inter-
preted and then, the positions of each content are detected,
thereby downloading the corresponding content files.

The downloaded files are divided into a transport block
according to the FLUTE protocol. The block is encoded
according to an application layer and a forward error correc-
tion (FEC) and is transmitted to a lower layer in a symbol unit.
Therefore, there is a need to know whether the symbol
received in the lower layer corresponds to an n-th symbol of
which transmission block, when intending to confirm
whether the file is received without errors.
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To this end, two types of information are required: (1) the
information regarding the number of transmission blocks and
a length of each transmission block and (2) a source block
number (SBN) and an encoding symbol ID (ESI) relating to
the specific symbol. The information regarding the number of
transmission blocks and the length of each transmission block
is included in the packet header and the source block number
(SBN) and the encoding symbol ID (ESI) relating to the
specific symbol are included in front of the symbol encoded
by an FEC payload ID.

The file checker checks the ID of the received symbol using
the information regarding the number of transmission blocks
and the length of each transmission block and the source
block number (SBN) and the encoding symbol ID (ESI) relat-
ing to the specific symbol and stores the position (position on
data) on the file of the symbol with errors when there is the
symbol with errors.

A service/content manager monitors whether the packets
of'the non real-time service during the receiving are received
well. The service/content manager checks whether the receiv-
ing of the services and contents stop as the user moves to the
new channel. When the receiving of the services or the con-
tents stops, the portion of the files received without errors is
stored in the memory. In addition, the file checker acknowl-
edges whether errors are recovered in the broadcast network
using a carousel schedule of the content to which the errors
are reported and determines whether the defect portions of the
files are finally retransmitted.

When the retransmission request signal generator receives
the determination that there are errors in a portion of the
packet or the file from the service/content manager, the file
checker, or the return channel packet checker, the retransmis-
sion request signal generator generates the retransmission
request signal for the packet or the portion in which the errors
of the file are produced. In this case, the retransmission
request signal is generated according to the communication
protocol of the return channel and is data necessarily includ-
ing the address of the return channel server, the file name (for
example, uniform resource identifier (URI), and the portion
or the packet number of the file to which the retransmission is
requested. In this case, the address of the return channel
server may be generated using a descriptor of each content of
NRT-IT. The case of the ATSC NRT may be used by writing
the URL on an internet location descriptor (ILC). It may be
appreciated when the FLUTE such as the use of a content
location field of the FLUTE FDT is transmitted. The portion
of the file to which the retransmission is requested may des-
ignate the symbol from the SBN and ESI and may represent
the file interval by byte information.

The return channel transmitter transmits the retransmission
request signal generated from the retransmission request sig-
nal generator to the return channel server through the return
channel network.

When performing the retransmission through the return
channel network from the return channel server, the return
channel receiver receives the retransmitted signal. Since
errors may be produced in the transmitting packet while the
retransmission signal is received, the return channel packet
checker determines whether the packets are accurately
received, instead of the retransmission request signal like the
protocol such as the transmission control protocol (TCP). In
this case, the return channel packet checker generates the
receive acknowledgement signal and transmits the generated
receive acknowledgement signal to the return channel server
through the retransmission request signal generator. [t may be
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informed to the return channel server by the above-mentioned
two-way communication protocol that the transmission of the
packet succeeds.

FIGS. 4A and 4B are a flow chart showing a process of
transmitting and managing contents in the non real-time
broadcast receiving system according to the exemplary
embodiment of the present invention.

Referring to FIGS. 4A and 4B, it is continuously monitored
whether the transmission block of content of the non real-
time broadcast service is received at step S400. If it is deter-
mined that the received transmission block is present, it is
acknowledged that all the data of the block are received
without errors at step S405.

When all the transmission blocks are received without
errors, the transmission block is stored in the memory at step
S410, and the original source file block is recovered by per-
forming the decoding (for example, FEC decoding) for the
stored transmission block at step S415. It is monitored
whether the next transmission block of the content is again
received at step S400.

At step S405, when errors are present in the transmission
block (that is, when the portion abstracted in the transmission
block of the received content is present), the position of the
portion (for example, symbol) with errors is inserted into the
retransmission request list at step S420 and the remaining
portions (symbols) received without errors in the transmis-
sion block are stored in the memory at step S425.

Then, itis acknowledged whether the portion with errors is
retransmitted from the transmitter or the transmission sched-
ule is present by acknowledging the transmission schedule of
the content at step S430. If it is acknowledged that the trans-
mission schedule retransmitting the portion with errors, the
receiving system operation is reserved at step S440, and at
S400, the receive operation is performed at a reserved time to
continuously monitor whether the content transmission block
of'the retransmission request list is received. This is an opera-
tion solving the receive for the portion with errors by the
retransmission.

At step S430, when there is no schedule retransmitting the
portion with errors, the retransmission request signal for all
the data inserted into the retransmission request list is gener-
ated at step S440 and transmits the retransmission request
signal through the return channel at step S445.

In addition, it is acknowledged whether the response signal
for the retransmission request signal of the portion with errors
are received through the return channel within the defined
time at step S450. This is to acknowledge whether the retrans-
mission request signal is smoothly transmitted. If the
response signal for the retransmission request signal is not
received as it is, the retransmission request signal is repeat-
edly transmitted at S445.

Ifit is acknowledged that the retransmission request signal
is received, it is acknowledged whether all the data of the
retransmission request list are received without errors at step
S455. When all the data of the retransmission request list is
received without errors, each of the data of the received
retransmission request list is stored at the position of the
corresponding transmission block of the memory, that is, the
position of the portion with errors at step S460, and the stored
data portion (symbol) is deleted from the retransmission
request list at step S465.

At step S455, when receiving the data of the retransmission
request list cause the errors, the retransmission request signal
is regenerated by inserting the portion with errors into the
retransmission request list at step S485. The regenerated
retransmission request signal is transmitted through the
return channel at step S445.
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In order to acknowledge whether the transmission block to
which the portion (symbol) deleted from the retransmission
request list belongs needs to be retransmitted, it is acknowl-
edged whether the corresponding transmission block is
received without errors at step S470. That is, it is acknowl-
edged whether there is the retransmission request for other
portions (symbols) other than the portion deleted from the
transmission block. If it is determined that all the portions of
the transmission block are received without errors since a
portion (symbol) of the corresponding transmission block is
no further present in the retransmission request list, the origi-
nal source file block is recovered by performing the decoding
(for example, FEC decoding) for the transmission block
stored in the memory at step S475.

At step S470, when there are errors in the receive of the
corresponding transmission block as a result of acknowledg-
ing whether all the corresponding transmission blocks are
received without errors, the retransmission request signal is
regenerated by inserting the portion with errors into the
retransmission request list at step S485. The regenerated
retransmission request signal is transmitted through the
return channel at step S445.

It is acknowledged whether all the possible errors for the
retransmitted portion (symbol) included in the response sig-
nal received at S450 are checked (S480). If it is determined
that all the possible errors for all the data (symbol) are
acknowledged, the retransmission request signal for the list of
the data with errors is again generated (S485) and is retrans-
mitted to the return channel (S445).

At S480, when the portion to be checked still remains, it is
repeatedly acknowledged whether all the data of the retrans-
mission request list are received without errors at step S455.

As described above, the non real-time broadcast service
requesting and re-receiving the retransmission by detecting
the errors of the unidirectional broadcast content packets in
the terminal of the present invention may request and re-
receive the portion of the content which causes errors or are
not received due to all the matters such as the channel envi-
ronment change of the unidirectional network or the channel
switching of the user, or the like or requests the portion
through two way, thereby providing the non real-time broad-
cast service without errors.

In addition, the non real-time service can use all the advan-
tages of the unidirectional broadcast network and the two-
way broadcast network to effectively use the resource of two
networks, in particular, is not sensitive to delay and can trans-
mit the content without errors in the service transmitting the
broadcast content in non real-time.

In addition, the non real-time service may be used for the
method for recovering errors for the contents received for the
on-air network in the broadcast service using the hybrid net-
work using both of the on-air network such as a terrestrial
wave and the two-way broadcast such as an Internet network.

As set forth above, the exemplary embodiments of the
present invention can transmit contents to many users, if
possible, using the unidirectional broadcasting and can
retransmit only the portion requested by the terminal that
does not receive all the contents due to the errors to the
terminal.

The exemplary embodiments of the present invention can
smoothly transmit the non real-time broadcast services to the
terminal not receiving the non real-time broadcast services
through another two-way network by allowing the terminal to
detect the broadcast services that are not transmitted to the
terminal, since the channel receiving the non real-time broad-
cast services and the channel receiving the real-time broad-
cast services different are different.
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In addition, the exemplary embodiments of the present
invention can recover the errors for the contents received in
the on-air network in the broadcast services by using the
hybrid network using both of the on-air network (for example,
terrestrial broadcast network) and the network capable of
performing the two-way broadcast (for example, Internet net-
work).

In the above-mentioned exemplary embodiments, the
methods are described based on the series of steps or the flow
charts shown by a block, but the exemplary embodiments of
the present invention are not limited to the order of the steps
and any steps may be performed in order different from the
above-mentioned steps or simultaneously. In addition, a per-
son skilled in the art to which the present invention pertains
may understand that steps shown in the flow chart are not
exclusive and thus, may include other steps or one or more
step of the flow chart may be deleted without affecting the
scope of the present invention.

The above-mentioned embodiments include examples of
various aspects. Although all possible combinations showing
various aspects are not described, it may be appreciated by
those skilled in the art that other combinations may be made.
Therefore, the present invention should be construed as
including all other substitutions, alterations and modifica-
tions belonging to the following claims.

What is claimed is:

1. A non real-time broadcast receiving system, comprising:

anon real-time service decoder dividing received non real-
time service content into a transmission block according
to a protocol;

a service content manager monitoring whether the receive
of the non real-time service content stops and acknowl-
edging a schedule regarding whether a portion with
errors in the non real-time service content is retransmit-
ted;

a memory storing a portion without errors in the non real-
time service content when the receive of the non real-
time service content stops;

a file checker checking whether errors are produced during
the receive of the non real-time service content and
determining whether the portion with errors in the non
real-time service content is retransmitted;

a retransmission request signal generator generating a
retransmission request signal requesting the retransmis-
sion of the portion with errors in the non real-time ser-
vice content, when it is acknowledged that the schedule
is not present;

a return channel transmitter transmitting the retransmis-
sion request signal through a return channel network;
and

a return channel receiver receiving data corresponding to
the portion with error in the non real-time service con-
tent retransmitted by the retransmission request signal
through the return channel network,

wherein the portion with errors in the non real-time service
content is received at a reserved time without transmit-
ting the retransmission request signal when it is
acknowledged that the schedule is present.

2. The non real-time broadcast receiving system of claim 1,
wherein the file checker checks IDs of symbols configuring
the transmission block by using at least one of the number of
transmission blocks, a length of the transmission blocks, and
a source block number (SBN) and an encoding symbol iden-
tifier (ID) configuring the transmission block and checks and
stores a position of the symbol with errors among the symbols
configuring the transmission block.
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3. The non real-time broadcast receiving system of claim 2,
wherein the information regarding the number of transmis-
sion blocks and the length of the transmission block is
included in a packet header.

4. The non real-time broadcast receiving system of claim 2,
wherein the SBN of the symbol and the encoding symbol ID
configuring the transmission block are included in front of the
symbol encoded by a forward error correction (FEC) payload
identifier (ID).

5. The non real-time broadcast receiving system of claim 1,
wherein the retransmission request signal is generated
according to a communication protocol of the return channel
network.

6. The non real-time broadcast receiving system of claim 1,
wherein the retransmission request signal includes at least
one of an address of a return channel server retransmitting the
data corresponding to the portion with errors in the non real-
time service content, a file name including data correspond-
ing to the portion with errors in the non real-time service
content, and a packet number of the data corresponding to the
portion with errors in the non real-time service content.

7. The non real-time broadcast receiving system of claim 1,
further comprising a return channel packet checker determin-
ing whether the packet of the data corresponding to the por-
tion with errors in the non real-time service content retrans-
mitted by the retransmission request signal is accurately
retransmitted.

8. The non real-time broadcast receiving system of claim 7,
wherein the retransmission request signal generator again
generates the retransmission request signal so that the retrans-
mission acknowledgement signal regarding whether the
packet of the data corresponding to the portion with errors in
the non real-time service content retransmitted from the
return channel packet checker is accurately retransmitted is
included in the retransmission request signal; and

the return channel transmitter transmits the retransmission

request signal including the retransmission acknowl-
edgement signal through the return channel network.

9. A non real-time broadcast receiving method, compris-
ing:

monitoring a receive of a transmission block of a non

real-time broadcast service content and checking
whether all the data of the transmission block are
received without errors;

inserting a position of a symbol with errors into a retrans-

mission request list when errors are produced during the
receive of the transmission block and storing the symbol
received without errors in a memory;
acknowledging a transmission schedule whether data
including the symbol with errors are re-received;

performing receiving operation for the position ofa symbol
with errors in the non real-time service content at a
reserved time when it is acknowledged that the trans-
mission schedule is present;

generating a retransmission request signal requesting

retransmission for all the data inserted into the retrans-
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mission request list to a return channel server through a
return channel, when it is acknowledged that the sched-
ule is not present; and

re-receiving the data inserted into the retransmission

request list from the return channel server.

10. The non real-time broadcast receiving method of claim
9, further comprising storing each data in a position at which
the errors of the memory are produced and deleting each of
the data from the retransmission request list, when all the data
inserted into the retransmission request list is re-received
without errors.

11. The non real-time broadcast receiving method of claim
10, further comprising recovering an original source file
block by decoding the transmission block stored in the
memory.

12. The non real-time broadcast receiving method of claim
11, wherein the decoding is FEC decoding.

13. The non real-time broadcast receiving method of claim
9, further comprising retransmitting the retransmission
request signal when all the data inserted into the retransmis-
sion request list is not re-received without errors.

14. The non real-time broadcast receiving method of claim
9, further comprising checking IDs of symbols configuring
the transmission block by using at least one of the number of
transmission blocks, a length of the transmission blocks, and
a SBN and an encoding symbol ID configuring the transmis-
sion block to acknowledge whether all the data of the trans-
mission block are received without errors.

15. The non real-time broadcast receiving method of claim
14, wherein the information regarding the number of trans-
mission blocks and the length of the transmission block is
included in a packet header.

16. The non real-time broadcast receiving method of claim
14, wherein the SBN of the symbol and the encoding symbol
1D configuring the transmission block are included in front of
the symbol encoded by a FEC payload ID.

17. The non real-time broadcast receiving method of claim
9, wherein the retransmission request signal is generated
according to a communication protocol of the return channel.

18. The non real-time broadcast receiving method of claim
9, wherein the retransmission request signal includes at least
one of an address of a return channel server retransmitting the
data including the symbol with errors, a file name including
data including the symbol with errors in the non real-time
service content, and a packet number of the data including the
symbol with errors.

19. The non real-time broadcast receiving method of claim
9, further comprising again generating the retransmission
request signal so that the retransmission acknowledgement
signal regarding whether the packet of the data including the
symbol with errors is accurately retransmitted is included in
the retransmission request signal.

20. The non real-time broadcast receiving method of claim
19, further comprising transmitting the retransmission
request signal including the retransmission acknowledge-
ment signal to the return channel server through the return
channel.



